The need exists for a comprehensive study of the effects of drugs given before anaesthesia, including an assessment of their pre-operative effects, action on course of anaesthesia, and sequelae which may be attributed to their use. The subjects for such a study should be from the same sex and age group, from one hospital, and the operative procedure and anaesthetic technique should be constant. A method of preoperative assessment which evaluates both the desired and toxic effects of the drugs is described. The results of this study can be assessed by a scoring system and ridit analysis. The reproducibility of the method is shown.
Some form of pre-anaesthetic medication is almost universally given before operation, and it is therefore surprising that there is no general agreement concerning the best combination of drugs to employ for this purpose. It is even more surprising that there are no comparative data on the relative merits of the large number of drugs available. This can, to some extent, be explained by the different criteria by which the desired effects of these drugs are assessed and the difficulties in measuring sedation and apprehension. Whereas Beard (1959) gives priority to the ability of drugs to reduce apprehension, Mushin (1960) considers that their ability to prevent the occurrence of undesirable side effects of anaesthetics is of prime importance.
The value of the proper choice of premedication is emphasized by Dripps, Eckenhoff and Vandam (1957) , who state that it can "pave the way to a smooth anaesthetic and postoperative course". It is agreed in principle, if not in practice, that the choice of drugs varies from patient to patient and will differ with the nature of the operation. However, although the part played by premedication has been appreciated for over eighty years (Shearer, 1960) , even today a scientific approach to this subject is hampered by lack of reliable comparable data.
It must be emphasized that a full study of the effects of drugs given before anaesthesia must 458
include not only an examination of the degree of sedation and diminution of apprehension which they produce but also an evalution of the effects on the course of the subsequent anaesthesia (Dundee and Moore, 1961a) and an investiption of any postoperative complications associated with their use. A detailed survey must be made of the desired and side effects of the drugs at each of these stages of their action. In the process of screening anti-emetic drugs the authors have become aware of the need for a standard method of comparison of their effects before, during, and after anaesthesia. A plan has been evolved which permits such comparisons to be made and the relative merits of the drugs assessed. The purpose of this publication is to describe a scheme for the comparative assessment of the pre-operative effects of drugs, which can be applied to any form of premedication.
CHOICE OF SUBJECTS
This is determined by a number of factors. The first requirement is access to a large number of patients of the same sex with a narrow age distribution and in good physical condition. Ideally, a study of this kind should be carried out in one hospital unit only so that standard environmental conditions can be ensured for administration of, and assessment of, the pre-anaesthetic medication. Since the pre-operative effect is only one of the aspects of the action of the drugs which require investigation, it is important that the operative procedure should be the same for all patients. This enables a standard anaesthetic technique to be used and thus validates any postoperative studies which are to be carried out.
These requirements are best met in a gynaecological unit in which patients scheduled for the operation of dilatation and curettage can be investigated. The authors' studies are limited to female patients who conformed to the requirements of physical status grades 1 and 2 of the American Medical Association classification (A.M.A., 1954) . This excludes those who have any severe systemic disturbances.
METHOD OF ASSESSMENT
Each patient is seen 5 to 10 minutes before any premedication is given and the presence or absence of apprehension is noted. Between 60 and 90 minutes after administration of the drugs, the patients are visited again in the quiet surroundings of either a screened-off bed or the anaesthetic room and each is questioned closely about the effects of the premedication. The subjective and objective responses to the drug are recorded according to the following scheme.
Sedation. Graded as "good", "fair", "slight", or "nil". Good sedation is said to be present when a patient drops off to sleep when undisturbed, but is not so deeply sedated as to cause anxiety. Excessively deep sedation is given a low rating.
Apprehension. It was intended originally to assess the effect of the drug by comparison with the degree of apprehension present before its administration, but this proved difficult. The degree of apprehension present at the time of questioning (irrespective of the "control" condition of the patient) is therefore noted and graded as "absent" "slight", "moderate" or "marked".
Excitement. This indicates a restless or a delirious condition of the patient and is easily classified as "marked", "slight" or "nil".
Local effects. Excluding the initial pain on injection, the severity of the effects present 60 to 90 minutes later is classed as "marked", "slight", or "nil".
Dizziness. Any dizziness occurring from the time of injection of the drug to that of the assessment is graded as "marked" or "slight". Emetic effects. This also includes all effects occurring during the first 60 to 90 minutes after injection and are classed as "vomiting", "severe nausea", or "slight nausea".
Cardiovascular effects. 141+ b.p.m. It will be appreciated from the foregoing that patients must be screened-off and left alone after administration of the pre-anaesthetic medication, since dizziness, hypotension and tachycardia may be increased by sitting up.
The method of assessment is illustrated in table I by the findings obtained in 216 patients who received atropine 0.6 mg alone and in 176 who received pethidine 100 mg in addition to the atropine.
ANALYSIS OF DATA
To facilitate interpretation of the overall preoperative effects of drugs, a scoring scheme has been devised to grade the "desired" and "toxic" effects on a purely clinical basis. This is set out in table II and illustrated by the findings in the series referred to in table I. The "net" rating is obtained by subtracting the toxicity score from the efficacy score, thus giving nine categories ranging from +4 (good sedation, no apprehension, excitement or other side effects) to -4 (no sedation with marked apprehension and severe side effects).
The significance of the incidence distribution of individual effects or scores can be calculated using the conventional y 2 test or by the ridit analysis method described by Bross (1958) . The latter is particularly valuable when some categories contain too few cases to permit the use of y 2 analysis. It has been used in other quantitative studies associated with anaesthesia in comparing Scheme for classifying pre-operative effects of drugs. Atropine 0-6 mg was given to 216 patients. Pethidine 100 mg with atropine 0-6 mg was given to 176 patients. results obtained by scoring systems (Belville, Bross and Howland, 1959a, b; Dundee et al., 1961) . The principles of ridit analysis and the method of calculation are shown in the appendix, using the data given in table II.
REPRODUCIBILITY OF FINDINGS
In order to test the reliability and reproducibility of this method of pre-operation assessment, the findings obtained independently by the three authors with four forms of premedication were compared. A blind technique was employed so that the assessors were not aware of the nature of the drug administered to a particular patient.
Space does not permit a full report of this data, but there was no significant difference between the findings of the different observers. The distribution of scores in these series is shown in figure 1 and table III, and this illustrates the reliability of the method with trained observers.
DISCUSSION
The quantitative assessment of subjective responses is a field of research which is full of pitfalls (Beecher, 1959) . A complicated scheme using technicians to carry out the observations has been employed in the study of postoperative pain. At the other extreme there are many published statements based purely on impressions formed by the anaesthetist from a series of markedly different cases in a variety of surroundings. The method described in this paper has the merit of simplicity, but emphasis is placed on the importance of the constancy of the patient population and limitation to one hospital unit. It could equally well be applied to any other group of similar patients which are available in sufficiently large numbers.
Provided the drugs under study have already undergone satisfactory screening, or are in widespread clinical use, a "blind" method of assessment is feasible and may even be desirable to eliminate observer bias. The ampoules can be labelled with a code number, but experience has shown that a copy of this code should always be readily available if needed. On example of the necessity of this was the occurrence of severe bradycardia in a patient who was given two doses of suxamethonium without the anaesthetist being aware that hyoscine had been used as premedication (Dundee and Moore, 1961b) . It is obvious that risks of this nature are not justified, simply to be able to say the "blind" method of assessment was employed. Too much emphasis cannot be placed on the necessity of studying both the desired and toxic effects of drugs given before anaesthesia and a full evaluation of their actions must include attention to their effects both on the course of anaesthesia and on the incidence and severity of postoperative sequelae. This will, of necessity, curtail the choice of subjects, but the authors feel that until sufficient studies of this nature are carried out, it is not possible to make a rational approach to the choice of pre-anaesthetic medication.
ACKNOWLEDGMENTS
Thanks are due to the staff of the gynaecological department of Musgrave Park Hospital, Balmoral, for placing facilities at our disposal to permit the evolution of the method described.
APPENDIX

RIDIT ANALYSIS
The assignment of a score to a particular finding (even though this be done on valid clinical grounds) has the disadvantage that the mean score of the series is meaningless as regards the ability to compare it statistically with the mean value in another series.
In the ridit analysis a specified series of patients is chosen as the control reference set ("identified distribution") and all comparisons are made Relative to the Identified Distribution-hence origin of the word RIDIT. The individual scores in the identified distribution are replaced by ridits, which bear a relationship to the incidence of each score in the total series. The method of calculation is illustrated below in comparing the efficacy scores for pethidine and atropine (table I) .
The atropine (0.6 mg) series is taken as the Identified Distribution.
Atropine series. The difference is thus significant at the 5 per cent level (P<0.05), since there is no overlap of the 95 per cent confidence limits of the two means.
SOMMAIRE
Une etude comprehensible est necessaire en ce qui concerne l'effet des produits pharmacologiques que Ton donne avant une anesth£sie, elle devrait comprendre une appreciation de leurs effets avant l'operation, pendant l'anesthesie et egalement les "sequelles" susceptibles d'etre attributes a leur emploi.
Les sujets choisis pour cette 6tude devraient appartenir aux memes groupes de sexe et d'age, au meme hopital et le processus operatoire et la technique d'anesthe'sie devraient etre constants.
Les auteurs publient une me'thode d'appre'ciation pr^op^ratoire des effets desire's et des effets toxiques des substances a examiner.
Les resultats de cette methode d'etude peuvent etre appre'cies par un systeme de "points" et par l'analyse "ridit".
Les auteurs de'montrent que la methode peut etre reproduite invariablement.
ZUSAMMENFASSUNG
Es besteht die Notwendigkeit zu einer umfassenden Untersuchung iiber die Wirkungen von Medikamenten, die vor der Narkose gegeben werden, einschliesslich einer Ermittlung ihrer praoperativen Wirkungen, EmBuss auf den Verlauf der Narkose und die Folgeerscheinungen, die man auf ihre Anwendung zuriickfiihren kann. Die Versuchspersonen fur eine solche Untersuchung sollten zum gleichen Geschlecht und Altersgruppe gehoren, von einem Krankenhaus sein, und operativer Eingriff und Narkosetechnik sollten konstant sein.
Eine Methode zur praoperativen Ermittlung wird beschrieben, nach der sowohl die erwiinschten, als auch die toxischen Wirkungen beurteilt werden. Die Ergebnisse dieser Untersuchung konnen mit Hilfe eines Punktsystems und Ridit-Analyse ermittelt werden. Es wird gezeigt, dass die Methode reproduzierbar ist.
